c321 tem, health workers and resources. One of the most important components of developing nephrology services to areas is the training of nephrologists who will prioritize renal disease and seek out patients who need care. This would require support from both private companies and government. Currently, the issue at hand is not whether Africa and nephrology are forgotten, but rather that CKD is not on the health agenda at all.
CKD as a Problem in Africa
The improved recognition of kidney disease globally can be attributed to some important developments which included redefining and reclassifying of CKD into a coherent conceptual model [4] [5] [6] . The KDOQI guidelines provide a methodology for the detection, assessment and management of all stages of CKD [4] . However, no reliable statistics for CKD exist for any African country. The credibility of statistics from many developing countries is questionable, but some experts have suggested a low incidence of 150 pmp as the average for people who are receiving dialysis and transplants, i.e. ESRD [7] . This lower incidence more likely reflects poor data collection and fewer people receiving RRT in these countries. The challenge in Africa is to determine the epidemiology of CKD, and provide evidence that CKD is a public health problem.
Nephrology and Nephrologists in Africa
There remains a continuing 'brain drain' of healthcare workers from Africa to more affluent regions [8] . There are large rural areas of Africa that have no health professionals to serve these populations. Table 1 shows the distribution of healthcare workers in Africa and the developed world; Africa has the lowest numbers of physicians and nurses to serve its population. Table 2 shows the distribution of physicians and nephrologists in a spectrum of African countries and their corresponding rates of RRT. It is evident that there are no nephrologists in many parts of Africa [9] . In combination with the few nephrologists, RRT places an unaffordable financial burden on poor countries. The availability of RRT is very limited in much of sub-Saharan Africa due to high costs and shortage of skilled personnel. Most dialysis centers are situated in cities, placing a further burden on patients who often have to travel long distances to a dialysis center. Dialysis is often inefficient, due to technical and human resource limitations, with erratic availability of essential therapy such as erythropoietin, resulting in partial rehabilitation of the chronic dialysis patient. Transplantation is also only carried out in a few African countries: South Africa, Nigeria, Tunisia and Egypt, with most of the transplants being living donor transplants, except in South Africa where deceased donor transplants are carried out to a [9, 10] . Considering the poor access to RRT, we need to reconsider how we view CKD in Africa.
CKD as a Chronic Disease
Chronic illnesses, especially DM and HTN with infectious diseases like HIV/AIDS, require long-term management, and these illnesses have resulted in a rise of CVD and also CKD. Chronic diseases represent a huge proportion of human illness [11] . CKD has tended to be excluded from this group of chronic illnesses, mainly because until recently we have been unable to measure the significance of the problem. CKD also meets the criteria for consideration as a public health issue, the burden is high, it is getting larger and it is preventable like other chronic illnesses [12, 13] .
Unfortunately, the greatest burden of non-communicable chronic disease is also felt by countries with a high burden of infectious communicable diseases [14] [15] [16] , e.g. HIV can cause CKD in addition to its better known infective complications. Therefore, tackling CKD and integrating it into the management of chronic disease could potentially bring it to the attention of primary care clinicians.
Strategies to Tackle CKD Burden
Many economically advanced nations have achieved major reductions in the toll of chronic diseases, especially of CVD, which researchers tend to attribute more or less equally to prevention strategies and health services [17, 18] . This appears to be both rational and cost-effective. We now have to ensure that the integration of prevention and treatment finds its way into the mainstream practices of kidney disease management. Effective solutions require comprehensive and integrated action at country level, led by governments, the private sector and involving local NGOs and key players at all levels of the health system. Figure 1 demonstrates its amalgamation with the public health levels of care and prevention strategies. This figure highlights the fact that any program hoping to tackle a chronic illness requires a well-functioning health system, including clear referral protocols and a sharing of clinical information. Importantly, horizontal integration of different curative and preventative services is imperative. Highlighting this link between CKD and CVD and demonstrating the clear association with the same primary chronic illnesses like DM, HTN and HIV/AIDS is part of the challenge to making governments and doctors 'remember' that nephrology is an important disease.
African countries must deal with the practical realities of limited resources and a double burden of infectious and non-communicable diseases. Integrated strategies, as proposed by the WHO [19] , are always relevant for countries with budgetary and resource constraints. WHO has proposed an integrated stepwise approach to chronic disease prevention and control [19] , including secondary prevention strategies once a country can afford them. The barriers affecting implementation in clinical practice need to be corrected and effort needs to be directed to improve communication between specialist units and primary care. The primary healthcare nurse has a critical role to play in tackling the problem of chronic diseases [20] , and especially in Africa. The value and ability of the nurse to understand and detect CKD as a problem has been effective in the Soweto Chronic Disease Outreach Program [21] .
Health Systems and Resources
Attempting to integrate a kidney disease focus within a chronic disease management program is challenging. People's health status and quality of life will not be improved solely by medication and technical advances, and thus healthcare systems have to move away from the current dominant model of 'find it and fix it' to a more integrated approach [22, 23] , discussed above. Programs often rely on outside organizations and appropriate technologies to stimulate their development, but although non-governmental and private-for-profit organizations are important players in stimulating innovation, they cannot carry out the central activities of the public health sector [24] . Establishing intervention programs often requires many years from the time of conception to implementation and even more time to scale up [25] .
The strengthening of health systems in developing countries remains a key challenge, especially in the wake of the existing epidemics of HIV and chronic diseases. Fragmentation of health systems, by developing parallel programs, can lead to chaos [26] [27] [28] . The energy and activism around HIV/AIDS should be joined with other chronic illness programs, providing an opportunity to strengthen and integrate health systems. CKD and HIV share similarities, their risk factors can be effectively detected and treated; their treatment is complex and they will require specialist support to ensure effective management at some point in the course of either disease. The major constraint with chronic illnesses is the life-long therapy required, often with multiple drugs. Another key challenge is insufficient financial investment into already weakened health systems. Although global funding has increased, adequate funding has been a challenge with scaling up of chronic disease programs. Even if there were adequate funding, the human resources required to provide treatment falls far short of what is required [26, 29] . Health system infrastructure is also inadequate. Such challenges cannot be reversed in the short term. There are models which can assist in the short-and long-term improvement of health systems. Models like the Wagner Chronic Illness Care Model [20] and WHO Innovative Care for Chronic Conditions [30] recognize these complexities, highlighting the need for adequate resources, appropriate protocols and systems, and for health workers and patients to work together ( fig. 2 ).
Scaling up Efforts for Managing Chronic Diseases and Kidney Disease
Funding for RRT is primarily private in much of Africa, with the governments of only a few countries providing RRT for small number of patients (e.g. Mali, Mauritius, South Africa) [9, 10] . In many African countries, chronic dialysis is not sustainable, with patients unable to afford dialysis beyond the first 2-3 months. In South Africa the small increase and better use of nephrologists, with financial backing of private dialysis companies and an environment provided by government, we has seen a growth in dialysis ( table 3 ) . The increase in dialysis numbers arises from a commitment in some areas to develop joint private public partnerships with government dialysis and transplant centers and private dialysis companies, but these are hampered by access to nephrologists. More recently, companies have started funding the training of nephrologists and together with ISN-COMGAN this will make a large difference in the future. [9] . Availability of CAPD is limited in sub-Saharan Africa because of the high cost of dialysis fluids and a perception of a high rate of peritonitis. The average cost of HD in Africa is USD 100 per session. The annual costs of CAPD are equivalent to that of in-center HD.
The challenges for scaling up efforts and introducing new health interventions in developing countries are well described [31] [32] [33] . Constraints to the successful introduction of new interventions in the health system includes access to services, the affordability of the treatment, stigma of disease, unsatisfactory service delivery infrastructure, weak medication regulatory processes and supply systems, and the lack of good management of the required processes. Treatment has been made more affordable for chronic illnesses but the constraints to reaching universal coverage go beyond financial issues [31, 32] . A particular problem has been the lack of investment in people and infrastructure. The inadequate supply of skilled, motivated healthcare workers is now the primary limitation to scaling up treatment for chronic illnesses [34] [35] [36] [37] . The problem has many dimensions and includes supply, migration of nurses and doctors, maldistribution, a skills mix imbalance, and also poor knowledge [37] . Given the skills shortage in Africa, the focus should be on investing in training health workers and preventing the 'brain drain' of nurses and doctors internationally. Response options include increasing the numbers of doctors and nurses, providing safe work environments and fairly paid jobs, and adopting delivery models with less reliance on these skills. However, models utilizing fewer doctors or nurses seem have attracted limited attention [38] .
Conclusions
CKD needs to achieve the recognition as being a public health problem. Efforts have to be made to determine the extent of the problem in Africa by using existing relatively new techniques to screen and detect renal disease using community based screening programs and epidemiological studies. There needs to be an effort to integrate CKD as a chronic illness and ensure it is part of the conditions being tackled in the primary healthcare sector. The growth of nephrology and renal disease is directly linked to the development of health systems to tackle chronic conditions and this includes the training and development of nephrology specialists amongst doctors and primary healthcare nurse clinicians.
The reality is that there is not enough money for healthcare in the developing world and provision of RRT is especially challenging in sub-Saharan Africa. The primary goal should be promotion of prevention strategies at all levels of healthcare in Africa; in those countries with a national program for RRT and with appropriate use of donor aid, a circumscribed chronic dialysis program, with as short a time on dialysis as possible, and increased availability of transplantation (both living related and cadaveric) should be the goal. Patients with renal disease should be referred to a nephrologist at an early stage so as to institute measures to retard progression and plan timely transplantation and/or dialysis; this is particularly important where related donors may be available.
Provision of RRT is especially challenging in subSaharan Africa. Nephrologists and physicians are faced with large numbers of ESRD patients, inadequate facilities, funding and support. Support from ISN and its COMGAN programs have gradually improved the capacity of physicians in many African countries to provide renal care. While prevention strategies are recognized as optimal therapy in managing CKD, it is still in its infancy in much of Africa, mainly due to lack of healthcare workers and funding.
Ultimately the governments and people of Africa have to create a stable environment to bring about these changes, and based on current evidence we still have a long way to go.
